Development and performance of an enzyme-linked amperometric immunosensor for the detection of Staphylococcus aureus in foods.
An amperometric enzyme-linked immunosensor was developed to detect and quantify levels of Staphylococcus aureus electrically in pure cultures and in foods. The assay was a modification of a 'sandwich' ELISA for the protein A of Staph. aureus, employing catalase-labelled anti-protein A antibody. On addition of hydrogen peroxide to the assay system the catalase released O2 which was monitored using an amperometric oxygen electrode. The rate of current increase was proportional to the antigen concentration (protein A or Staph. aureus). Protein A was detected reliably at 0.1 ng/ml representing a 20-fold increase in sensitivity over the conventional ELISA that used horseradish peroxidase. Pure cultures of Staph. aureus were detected at 10(-3)-10(-4) cfu/ml with the amperometric electrode (cf greater than 10(5)/ml for conventional ELISA). The same level of sensitivity was achieved for inoculated food samples. Low levels of contamination (1 cfu/g) of Staph. aureus were detected after incubation at 37 degrees C for 18 h, and the immunosensor could from the basis of a test for screening and identification of protein A-bearing Staph. aureus in 24 h, although natural variations in protein A content between different strains could make the system unreliable in accurate quantification of cell numbers.